Objective To compare recurrence of a cyst or abscess of the Bartholin gland after surgical treatment using a Word catheter or marsupialisation.
Introduction
Women have a 2% lifetime risk of developing a cyst or abscess of the Bartholin gland, usually during reproductive age. [1] [2] [3] A cyst of the Bartholin gland is defined as a swelling filled with mucus at the 4-or 8-o'clock position of the vulvar vestibule at the position of the duct of the Bartholin gland. An abscess of the Bartholin gland is defined as the same swelling accompanied by signs of infection or inflammation such as redness, swelling, hotness and tenderness. Both a cyst and an abscess can cause limitation of activity, and an abscess can also cause extreme pain.
The first report of treatment was a complete excision of the Bartholin gland described in textbooks until the late 1960s. 4, 5 This treatment could be complicated by haematoma, haemorrhage, damage to surrounding structures and a compromised moisture to the distal region of the vulva. 6, 7 In view of these complications, other techniques were developed in which the Bartholin gland remained in situ. In 1938, Buford Word, practising in Birmingham, Alabama, USA, described a fistulisation procedure to try to create a new outflow tract. He first used a braided silk loop, perforating the cyst in two separate locations. This silk loop was left in situ for 6 weeks; however, the method was not feasible because of pain experienced during this time. Subsequently, Word unsuccessfully tried metal rings and Vshaped springs. In 1963, he introduced a catheter that created a new outflow tract for the cyst. 3, 6 Placement of this catheter, named after Word, did sometimes require anaesthesia when there was a Bartholinic cyst, but not in the case of a Bartholinic abscess. 3 In 1950, Jacobson was the first to describe the technique of marsupialisation, in which sutures are placed between the wall of the cyst and skin, thus creating a new outflow tract consisting of the cyst wall. 7, 8 The procedure was initially performed in the operating room under general anaesthesia but it can also be performed with local anaesthesia or a pudendal block. 6 A main issue in the treatment of the cyst or abscess of Bartholin is the recurrence rate. Previous authors have compared different treatments of a cyst or abscess of the Bartholin gland in two systematic reviews reporting on nine case series (n = 561), [8] [9] [10] [11] [12] [13] [14] [15] one retrospective cohort study (n = 58), 16 and two small, randomised controlled trials (n = 32 and n = 38). 17, 18 Recurrence rates varied between 0 and 13% for marsupialisation and between 3 and 17% for Word catheter. Data in these reviews did not allow clear guidance as to the best treatment approach. 2, 6 Due to the lack of head-to-head comparative studies, there is wide variation in practice, with Word catheter and marsupialisation being the treatments most used. We therefore performed a multicentre randomised controlled trial on the subject.
Methods
The WoMan-trial (WOrd versus MArsupialisation) was a multicentre, open label, randomised controlled trial performed in four university, 12 teaching and two general hospitals in the Netherlands and in one teaching hospital in England. The study protocol was approved by the institutional review board of the Academic Medical Centre in Amsterdam (09/318) and was approved by the boards of directors of all participating centres. The trial was registered in the Netherlands Trial Register (NTR2305). The study was not funded but performed within the infrastructure of the Dutch Consortium for Research in Women's Health (www.studies-obsgyn.nl). Prior to start of the study in a centre, all participating centres received written instructions for placement of the Word catheter and marsupialisation.
Women were eligible for the trial if they had a symptomatic cyst or abscess of the Bartholin gland needing treatment. A cyst or abscess was defined as symptomatic if the patient asked for treatment for experienced pain or burden from swelling with or without signs of inflammation at the 4-or 8-o'clock position of the vulvar vestibule. The swelling had to be in the Bartholin outflowtract, as confirmed by a gynaecologist. Patients were referred by their general practitioner. Women with contraindications for one of the procedures at the time of randomisation (e.g. co-morbidities precluding the safe use of general anaesthesia), women who could not understand Dutch or English, and women younger than 18 years were excluded.
Counselling, inclusion and randomisation
Eligible women were counselled by their physician or by a dedicated research nurse in the participating centres. After written informed consent had been obtained, women were randomly allocated to treatment with Word catheter or marsupialisation with a web-based program, not stratified by centre, using a 3 9 2 random block design with variable block size. Due to the nature of the interventions, it was not possible to mask participants or physicians.
Interventions
Word catheter Women randomised to treatment by the Word catheter were treated immediately at the outpatient clinic. The Word catheter (Word Bartholin Gland Catheter; Cooper Surgical, Trumbull, CT, USA) was placed, without anaesthesia or with local anaesthesia, by a gynaecologist or a resident. The Word catheter remained in situ until check-up after 6 weeks or until it fell out. In the latter case, the treating physician advised the woman on further management.
Marsupialisation
Women randomised to treatment by marsupialisation were scheduled for surgery in theatre. The treating physician scheduled the time to operation, depending on the severity of symptoms. Marsupialisation was performed by a gynaecologist or a resident. At marsupialisation, an incision was made over the cyst, after which the cyst wall was everted and approximated to the edge of the vestibular mucosa with interrupted sutures. Most procedures were done under spinal or general anaesthesia, but sometimes local anaesthesia was used. After 6 weeks, a routine check-up was scheduled.
Data collection
At study entry, the principal investigator supported by local research nurses collected data on patient characteristicsage, height and weight, history of cyst or abscess of the Bartholin gland. Peri-operative pain was assessed by questionnaires distributed directly to the woman, sent by e-mail or regular post. Participants were asked to fill in five questionnaires. The first was given at the time of randomisation and measured experienced pain before treatment. The other were sent after treatment. The subject of these questionnaires was experienced pain at 3 days and 1 week after treatment. Pain was measured on a 10-point visual analogue scale. How bothersome the pain was, could be indicated by choosing one of the following answers: 'not at all uncomfortable, a little uncomfortable, quite uncomfortable or really uncomfortable'. In an open question the use of analgesics, type and number was asked. This was documented in three groups: paracetamol, non-steroidal antiinflammatory drugs and opiates. Six weeks after treatment a check-up was scheduled in which healing was evaluated. Where the Word catheter had been expelled spontaneously, the duration of retention was recorded.
To assess recurrence, a questionnaire was sent 1 year after randomisation. If the questionnaire remained unanswered, a reminder was sent after 1 month. In case of no response, the treating physician checked the patient file for visits after randomisation and indication of recurrence, or called the patient or her general practitioner for information on recurrence.
Outcomes
Primary outcome measure was recurrence of the cyst or abscess needing treatment within 1 year of follow up at the ipsilateral side, as confirmed by a gynaecologist.
Secondary outcome measure was peri-operative pain 3 days and 1 week after treatment, measured by pain questionnaires and the use of analgesics. Time from randomisation to intervention was also noted.
Sample size calculation
For the sample size, we assumed a recurrence rate of the cyst or abscess of the Bartholin gland of 20% after Word catheter placement. 2, 4 To assess whether marsupialisation could reduce this to less than 15%, we needed to randomise 160 women (two groups of 80; two-sided test, alpha error 5%, beta error 20%).
Statistical analysis
Statistical analysis was performed according to the intention-to-treat principle. Differences in dichotomous outcomes were analysed with the chi-square test or Fisher's exact test when the expected frequencies fell below five. Continuous variables were tested for normal distribution. In the case of normal distribution we compared means of the variables using a t-test, but for the variables that were not normally distributed, a Mann-Whitney U-test for univariate analysis was used. The primary and secondary outcomes were compared by calculating relative risks (RRs) or mean difference and their 95% confidence intervals (CIs). Kaplan-Meier curves were conducted to present the time to recurrence of the cyst or abscess needing surgery within 1 year of follow up in both groups and log-rank test was used to test differences in time to recurrence. In a sensitivity analysis, we analysed definite non-responders, assuming them to have had a recurrence.
Women who were lost to follow up were excluded in the analysis. We conducted a sensitivity analysis to evaluate the effect of missing outcomes on the analysis conclusion. 19 For analysis, the Statistical Package for the Social Sciences (IBM Corp, Armonk, NY, USA) version 22.0 was utilised. Statistical significance was set at P < 0.05.
Results
Between August 2010 and May 2014, 162 women gave informed consent for randomisation and were allocated to either treatment by Word catheter (n = 82) or marsupialisation (n = 80; Figure 1 ). There was one withdrawal after randomisation for marsupialisation, before treatment. The woman refused collection of her data after the cyst burst spontaneously. One patient in the marsupialisation group was lost to follow up. Therefore we analysed the data of 82 women randomised for Word catheter and 78 women randomised for marsupialisation.
Baseline characteristics of the two groups were comparable ( Table 1 ). The number of women with a previous ipsilateral cyst or abscess of Bartholin was 13 (15.8%) in the Word catheter group versus 15 (19.0%) in the marsupialisation group. Before treatment, mean pain score was 5.9/10 in women allocated to a Word catheter and 5.3/10 in women allocated to marsupialisation.
Of 82 women randomised to the Word catheter group, 79 women had a Word catheter placed. In two women, placement of the Word catheter failed and in the third woman the abscess burst spontaneously prior to placement. In four women, Word catheters had to be removed in the first week because of pain and discomfort. The Word catheter dropped out spontaneously after 1 day in 10 women, after 2-7 days in seven women, after 2 weeks in two women and after 3-5 weeks in five women. Of the 35 women we had data on from the check-up after 6 weeks, six (17%) had the Word catheter still in situ.
All 79 women who had been randomised for marsupialisation, had a marsupialisation performed. One woman randomised to marsupialisation failed to attend for her planned procedure. After 19 months, the marsupialisation was performed together with a surgical procedure for a peri-anal abscess. Her data were analysed for recurrence and peri-operative pain but were not used in the calculation of the time from randomisation to intervention.
Women allocated for marsupialisation had their treatment between 0 and 312 hours (median 4 hours) as compared with 0-144 hours (median 1 hour) in the Word catheter group (P = 0.001; Table 2 ).
Of the 162 randomised women, none was lost to follow up in the Word catheter group versus one in the marsupialisation group. Recurrence of the cyst or abscess needing treatment within 1 year of follow up occurred in 10 (12.2%) women in the Word catheter group and eight (10.3%) women in the marsupialisation group (RR = 1.11; 95% CI 0.64-1.91; P = 0.70). Median time for recurrence of the cyst or abscess needing treatment was 4.0 months after Word catheter and 2.2 months after marsupialisation (P = 0.64). Supporting Information Figure S1 shows the Kaplan-Meier curve for time to recurrence of the cyst or abscess needing treatment (log-rank test, P = 0.84).
Recurrence of the cyst or abscess within 1 year of follow up, including cysts not needing treatment, occurred in 19 (23%) women in the Word catheter group and 14 (18%) women in the marsupialisation group (RR = 1.2; 95% CI 0.77-1.83; P = 0.41). Median time for recurrence of the cyst or abscess, including those not requiring treatment, was 4.0 months after Word catheter and 3.5 months after marsupialisation (P = 0.67).
Pain questionnaires were returned by 106 women (66%; 53 in each group). Supporting Information Figure S2 shows peri-operative pain (mean scores on a 10-point scale) for women allocated to each group. Maximal pain during placement of the Word catheter was 6.2/10 versus 2.0/10 for marsupialisation (P < 0.001). Average pain during placement of Word catheter was 4.9/10 versus 1.9/10 for marsupialisation (P < 0.001). Mean pain scores in the days following treatment are presented in Table 2 . One week after treatment, mean pain scores in the Word catheter and marsupialisation groups were 1.5/10 and 1.3/10, respectively (P = 0.58). Also, 25 (49%) women perceived the maximal pain during treatment as no pain or little discomfort in the Word catheter group, versus 31 (72%) in the marsupialisation group (RR = 0.57; 95% CI 0.34-0.96; P = 0.023).
In the first 24 hours after treatment, 17/51 (33.3%) of the women in the Word catheter group versus 34/46 (73.9%) in the marsupialisation group used analgesics (RR = 0.39; 95% CI 0.23-0.66; P < 0.001). This was 60% (31/52), 32% (17/53) and 29% (15/52) in the Word catheter group and 59% (32/54), 35% (19/54) and 32% (17/54) in the marsupialisation group 1, 2 and 3 days after treatment, respectively (Table 3 ). In the first 24 hours after treatment the percentage of paracetamol, non-steroidal anti-inflammatory drugs and opiates used was respectively 71, 35 and 6% for the Word catheter group and 91, 47 and 13% for the marsupialisation group.
In a sensitivity analysis, the assumption that one woman lost to follow up in the marsupialisation group had a recurrence event, did not attenuate our results (data not shown).
Discussion

Main findings
This randomised controlled trial demonstrated that in women with an abscess or cyst of the Bartholin gland, treatment with Word catheter or marsupialisation resulted in comparable recurrence rates. Median time from randomisation to treatment was 3 hours shorter for the Word catheter than for marsupialisation. Maximal and average pain experienced during treatment were both higher in the Word catheter group than the marsupialisation group. However, pain scores after treatment were comparable, although those women undergoing marsupialisation required more analgesia in the first postoperative day.
Strengths and limitations
To our knowledge the WOMAN study is the largest trial to date comparing Word catheter and marsupialisation treatment of Bartholin cysts or abscesses, and follow up 1 year after treatment was almost 100%. The multicentre design within 19 hospitals reflects daily practice, and allows generalisation of the results. The fact that Word catheter placement and marsupialisation were performed by different gynaecologists in multiple centres might be regarded as a limitation, but it also reflects the generalisability of the results. Participating centres were instructed on both procedures before commencement of the study.
Although we had near complete data for our primary outcome, the 66% response rate on the pain questionnaires is a limitation. However, the baseline characteristics of non-responders did not differ from the other groups or in treatment response, and this is therefore unlikely to have impacted substantially on our conclusions.
Inclusion in the trial was based upon experienced pain and discomfort caused by the cyst or abscess of the Bartholin gland. There were no restrictions in size of the swelling. Similarly, the primary outcome measure, a recurrence of the cyst or abscess of Bartholin needing treatment, was based upon pain or discomfort experienced by the patient and confirmed by a gynaecologist. The subjective character of these measurements might be a limitation of the study. However, both inclusion criteria and determining the need for treatment in case of a recurrence, reflects usual practice and therefore the results of the study are applicable in daily practice.
Interpretation
Our recurrence rates of around 10% for a cyst or abscess needing treatment are in keeping with the recurrence rates of 2.7-17.4% and 0-13% for the Word catheter and marsupialisation reported in the literature. 2, 6 Our study is the first randomised controlled trial comparing Word catheter and marsupialisation; previous studies were mostly small case series in which recurrence rates were not reliably calculated. Furthermore, the recurrence percentages calculated in previous randomised trials were given after 6-12 months, whereas our follow-up period was 1 year after treatment.
The method of anaesthesia influenced waiting time for operation and pain during procedure. Treatment by Word catheter is accepted well by patients despite the short pain peak during placement (55% of women reported no pain or had little discomfort). Even so, immediately after intervention there seems to be less pain after placement of a Word catheter, because this group used fewer pain killers and when they did, they used fewer non-steroidal antiinflammatory drugs and opiates than woman in the marsupialisation group. A Bartholin gland cyst or abscess can then be diagnosed and treated in the same outpatient visit. Possibly pain during treatment might be higher or less tolerated for marsupialisation, as this is a more time-consuming procedure with more steps, and therefore is mostly planned in theatre.
Introduction of the Word catheter as the standard method for treatment of the cyst or abscess of the Bartholin gland will entail a substantial cost reduction, saving the costs of booking an operating theatre and the services of an anaesthesiologist and operating team.
Conclusion
Treatment for a symptomatic cyst or abscess of the Bartholin gland by both Word catheter and marsupialisation resulted in similar 1-year recurrence rates. Outpatient placement of a Word catheter is also well tolerated by patients. In our opinion, our data favours treatment of a Bartholin cyst or abscess with a Word catheter as this is the fastest procedure, relieving pain sooner after diagnoses, with lower costs than when marsupialisation is performed.
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